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Abstract
Background: Gallstone disease is very common afflicting 20 million people in the USA. In Europe, the overall
incidence of gallstone disease is 18.8% in women and 9.5% in men. The frequency of gallstones related disease
increases by age. The elderly population is increasing worldwide.
Aim: The present guidelines aims to report the results of the World Society of Emergency Surgery (WSES) and
Italian Surgical Society for Elderly (SICG) consensus conference on acute calcolous cholecystitis (ACC) focused on
elderly population.
Material and methods: The 2016 WSES guidelines on ACC were used as baseline; six questions have been used
to investigate the particularities in elderly population; the answers have been developed in terms of differences
compared to the general population and to statements of the 2016 WSES Guidelines. The Consensus Conference
discusses, voted, and modified the statements. International experts contributed in the elaboration of final
statements and evaluation of the level of scientific evidences.
Results: The quality of the studies available decreases when we approach ACC in elderly. Same admission
laparoscopic cholecystectomy should be suggested for elderly people with ACC; frailty scores as well as clinical and
surgical risk scores could be adopted but no general consensus exist. The role of cholecystostomy is uncertain.
Discussion and conclusions: The evaluation of pro and cons for surgery or for alternative treatments in elderly
suffering of ACC is more complex than in young people; also, the oldest old age is not a contraindication for surgery;
however, a larger use of frailty and surgical risk scores could contribute to reach the best clinical judgment by the
surgeon. The present guidelines offer the opportunity to share with the scientific community a baseline for future
researches and discussion.
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Background and introduction
Gallstone disease is very common afflicting 20 million
people in the USA [1, 2]. In Europe, the Multicenter
Italian Study on Cholelithiasis (MICOL) published in
2008 reported the examination of nearly 33,000 sub-
jects aged 30 to 69 years in 18 cohorts of 10 Italian re-
gions. The overall incidence of gallstone disease was
18.8% in women and 9.5% in men [3].
Biliary colic is the most common acute presentation
of gallstone disease occurring from 1 to 4% annually
[4–7]. Untreated gallstones may lead to acute calculus
cholecystitis (ACC) in 10% to 20% of people [7].
Other complications of gallstones include common
bile duct stones and acute pancreatitis. In patients in
whom cholecystectomy was not performed at the initial
admission for ACC, the probabilities of gallstone-re-
lated complications are 14%, 19%, and 29% at 6 weeks,
12 weeks, and at 1 year, respectively [8].
The MICOL study showed that age is a strong risk
factor in both sexes. The prevalence of gallstones at
70 years of age was 15% and 24% and at 90 years of
age was 24% and 35% for males and females respect-
ively. Moreover, the prevalence increases to 80% in in-
stitutionalized people aged 90 years or above [3].
According to the 2017 United Nations report, the popula-
tion aged more than 60 years is predicted to increase in
the near future: in Europe, this is predicted to increase
from 25% currently to 35% in 2050; in Latin American
and Caribbean countries and Asia from 12.5% currently to
25% in 2050; in North America from 22% currently to
28% in 2050; finally, the African population will also be-
come older moving from 5 to 9% by year 2050 [9].
Because ACC is the most common complication of
biliary gallstone disease and the population will become
older, ACC in elderly is expected to increase. There are
no guidelines for the management of ACC in elderly.
The 2016 WSES guidelines on ACC touched upon the
relationship between old age and surgery in ACC
briefly, in one statement (statement 4.1): however, the
level of evidence was low [10].
The aim of the Consensus conference and of the
present guidelines is to investigate age-related factors
that could influence a different approach, compared
to general population, in terms of diagnosis and
management of people over 65 years with suspicion
of ACC.
The choice of 65 years as cut-off in terms of age is
quite arbitrary; however, it should be underlined that
the definition of old age is a composite of various fac-
tors including chronological age, social factors, eco-
nomic factors (such as active economic work or
pension system), cultural factors, and functional status.
The relative weight of these parameters is different in
developed and developing countries [9].
The Italian Surgical Society for Elderly People (SICG:
Società Italiana di Chirurgia Geriatrica) and the World
Society of Emergency Surgery (WSES) developed the
present guidelines on acute calculous cholecystitis in
elderly. SICG and WSES brought in their expertise and
contributed equally to this work: the SIGC is the dedi-
cated surgical society for surgeries in old people while
WSES had previously developed the 2016 WSES Guide-
lines on ACC [10].
Material and methods
The 2016 WSES Guidelines on ACC were used as the
main reference [10]; six questions were developed by
Organizational Committee in order to investigate the
topic (Table 1).
Each question was assigned to one researcher of the
SICG and to one researcher of the WSES. The external
supervision was obtained, since the beginning of the pro-
ject, by KG, who was a member of the panel for the 2016
WSES Guidelines on ACC.
According to the key words in Table 1, the electronic
bibliography search was developed by the medical librar-
ian of Papa Giovanni XXIII Hospital. Researchers sup-
plemented the electronic searches by manual search.
Each working group developed few statements for the
question assigned to them, and the level of evidence and
the grade of recommendation was proposed according
to the 2011 Oxford classification (available at https://
www.cebm.net/wp-content/uploads/2014/06/CEBM-Le-
vels-of-Evidence-2.1.pdf ). The level of evidence and grade
of recommendation were decreased when there was no evi-
dence from studies on the elderly, as per guidance of the
Oxford classification.
The statements were presented at the 30° Annual Meet-
ing of the SICG and each statement was voted by the
audience. The vast majority of statements reached at least
70% initial agreement and most of them were comparable
to the 2016 WSES Guidelines on ACC; after complete dis-
cussion about the different points of view, consensus (at
least 70% of respondents agreed with the statement) was
reached for all the proposed statements. As agreed in the
meeting, the level of evidence and grade of recommenda-
tion were reviewed and revised (Appendix).
Results
Question 1: diagnosis: which test for elderly
Diagnosis algorithms of acute cholecystitis are based on
clinical picture, laboratory data, and imaging finding
[10, 11]. Despite recent advances in non-invasive im-
aging in the last decades, there is still uncertainty in the
diagnosis of acute cholecystitis in patients of all ages.
Moreover, age-related changes involving pain percep-
tion [12, 13], biliary tract physiology [14], and stress re-
sponse to tissue injury [15] may modify the clinical
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picture of ACC occurring in an elderly patient, making
diagnosis even more complicated. Literature search
identified approximately 70 publications on Embase
and 140 on Medline.
Statement 1.1: There is no single investigation with
sufficient diagnostic power to establish or exclude acute
cholecystitis without further testing even in elderly people
(LoE 2 GoR B). Combination of symptoms, signs, and la-
boratory tests results may have better diagnostic accuracy
in confirming the diagnosis of ACC. (LoE 4 GoR D)
The most typical symptom of ACC is abdominal pain
with a proportion of patients with right hypochondrial
pain and epigastric pain of 72–93% in patients of all
ages. Same range of 73–98% typical right hypochondrial
and epigastric pain has been reported in studies focused
on the elderly patients [16–18]. Atypical pain or no
pain at all has been associated with an acute cholecyst-
itis in 12% and 5% of elderly people respectively [18].
Vomiting has been reported in 38–48% of elderly pa-
tients in two studies [16, 18]. Abdominal tenderness or
guarding was reported in 64.7% of patients over 65 years
old in one study [17, 19], while signs of peritonitis have
been reported in 5.3–14.5% of elderly patients [17, 19].
In one study, the rate of positive Murphy’s sign in elderly
people has been reported to be 43.3% [17]. Another study
reported a sensitivity of 0.48, specificity of 0.79, and a posi-
tive predictive value of 0.58 for Murphy’s sign in the diag-
nosis of acute cholecystitis in the elderly [20]. Fever has
been reported in 36–74% of patients with ACC (8–10), but
only 6.4% to 10% of patients with ACC had a temperature
> 38 °C [18, 19]. Clinical features including pain, fever, ab-
dominal defense, and vomiting have been compared in dif-
ferent age decades within elderly patients without finding
any difference in old and very old patients [17, 18]. No
study comparing the role of pain or other clinical features
in young versus old patient has been found.
Some 41–59% of patients with ACC have leucocytosis
[18, 21]. Two comparative studies have explored the role of
leucocytosis in the diagnosis of acute cholecystitis in young
and elderly patients [21, 22]. One study [21] reported that
the elderly patients with ACC had a higher rate of leucocyt-
osis (26.4%) than younger patients with ACC rates of (41.2%
(p= 0.005); the other study reported a higher mean value of
white blood count (WBC) in the elderly (19.5 ± 7.9) com-
pared to the younger patients (17.4 ± 16.0) (p= 0.02). These
studies also compared C-reactive protein (CRP) in the
elderly and younger patients. In one study, the propor-
tion of patients with high CRP was more in the elderly
patients (64.1%) compared to younger patients (35.1%)
(p < 0.01). In the other study [22], the mean value of
CRP was higher in the elderly patients (26.4 ± 12) com-
pared to the younger patients (22.4 ± 20.0); p = 0.04.
Statement 1.2: Abdominal ultrasound is the preferred
initial imaging technique for elderly patients who are
clinically suspected of having acute cholecystitis, in
terms of lower costs, better availability, lack of invasive-
ness, and good accuracy for stones (LoE 3 GoR C).
Studies reporting quantitative data on the role of the im-
aging in the diagnosis of acute cholecystitis in the elderly
patient are limited to abdominal ultrasound. A study has
reported that only half of patients with acute cholecystitis
had conventional ultrasound (US) signs of acute chole-
cystitis including gallbladder distension, wall thickening,
double-layer shadow, echo in gallbladder fluid, and peri-
gallbladder effusion [23]. This indicates the poor sensitiv-
ity of the ultrasound. In one study [21], there was no dif-
ference in the proportion of ACC patients with thickened
gallbladder wall between elderly (72.5%) and non-elderly
patients (65.5%) (p = 0.176).
Statement 1.3: Even in elderly patients, evidence on
the diagnostic accuracy of CT are scarce and remain elu-
sive while diagnostic accuracy of MRI might be compar-
able to that of abdominal ultrasound, but no sufficient
data are provided to support this hypothesis. HIDA-scan
has the highest sensitivity and specificity for acute chole-
cystitis than other imaging modalities although its scarce
availability, long time of execution and exposure to ion-
izing radiations limit its use (LoE 3 GoR C)
Table 1 Questions for the consensus conference and key words
Questions Key words
1) Diagnosis: which test for elderly? Acute calculus cholecystitis, diagnosis, elderly
patients, frailty patients
2) How to establish the right balance between pro and cons for
surgery in elderly patients with acute calculus cholecystitis?
Frailty, elderly, high-risk patients, score,
measurement, acute calculus cholecystitis
3) Which is the most appropriate timing and the most appropriate
surgical technique for elderly?
Acute calculus cholecystitis, surgery, laparoscopy,
timing, early, delayed, indexed admission
4) Alternative treatments in case of reduced benefit from surgery
in elderly: is there a role for percutaneous cholecystostomy?
Acute calculus cholecystitis, biliary drainage,
percutaneous gallbladder drainage, cholecystostomy,
high-risk patients, no-surgery
5) Associated biliary tree stones: which test for suspicion, which
treatment, when to treat it?
Acute calculous cholecystitis, biliary duct stone,
Endoscopic ultrasound, MRI, ERCP, score, guidelines
6) Antibiotic: which schedule for treatment? Acute calculus s cholecystitis, antibiotic
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There is no specific data available on elderly on this topic.
Statement 1.4: Even in elderly patients, combining
clinical, laboratory, and imaging investigations should be
recommended, although the best combination is not yet
known (LoE 5 GoR D)
There is no specific available data on elderly on this topic.
Statement 1.5: No high-quality studies on specific
diagnostic findings of acute cholecystitis in the elderly
have been found; therefore, the stated recommendations
of the WSES guidelines previously reported remain un-
changed (LoE 4 GoR D)
All the reported published studies on the elderly
should be classified as level 4 according to the Oxford
Classification since they report no or use poor reference
standard for the diagnosis of acute cholecystitis. Because
of the poor quality of the studies, caution should be paid
to the results. Some findings seem contradictory to the
theory of a lower responsiveness of elderly patients: one
would have expected lower levels of WBC and CRP in
the elderly compared to the younger age group [21, 22].
On the contrary, a statistically significant (but not clinic-
ally significant) increase in WBC and CRP was found in
the elderly [21, 22]. The apparent contradiction could be
explained by the occurrence of more severe forms of
acute cholecystitis such as gangrenous cholecystitis (GC)
in the elderly. In the study of Ambe et al. [22], a higher
rate of severe cholecystitis (according to the Tokyo
Guidelines 2013 criteria) has been reported in the elderly
patient group. Furthermore, aging as risk factor for gan-
grenous cholecystitis has been well showed in the litera-
ture [24]. It has also been reported that gangrenous
cholecystitis has overt clinical manifestations allowing an
easier diagnosis in patients of all ages [25–27], although
a clinically significant cholecystitis may present with few
abdominal complaints in the elderly [28]. The fewer ab-
dominal symptoms in the elderly, the lesser responsive-
ness of WBC and CRP levels with aging, and the higher
rate of severe and or gangrenous acute cholecystitis in
the elderly should be explored further.
Further studies are also necessary to assess whether
the diagnostic approach may be influenced by the differ-
ent natural history of cholecystitis in the elderly com-
pared to the younger age group, for example, whether
an extensive use of computed tomography (CT) scan in
the elderly should be advocated due to its diagnostic
value in detecting gangrenous cholecystitis [29–31].
Question 2: how to establish the right balance between
pro and cons for surgery in elderly patients with acute
calculus cholecystitis?
Statement 2.1: Old age (> 65 years), by itself, does not
represent a contraindication to cholecystectomy for
ACC. [LoE 3 GoR B]
The age is a useful and very common parameter that
we use in describing the patient. Increased age is associ-
ated with increased comorbidities and decreased life ex-
pectancy: this has implications on the ability of the
patients to recover from the treatments and thus to the
natural history of the ACC.
In the last few decades, the concept of frailty is be-
coming more common in surgery. Definition of frailty is
difficult because one person could be frail when exposed
to some stress-inducing factors and not to others. Frailty
scores usually consider the age among measurable pa-
rameters; interestingly, Jocar et al. published a validation
study for an emergency-general surgery-specific frailty
index in 2016: among 15 variables included in the multi-
variate analysis, age was not an independent factor for
predicting postoperative complications [32]. Moreover,
more than 50% of frail people are aged > 70 years [33].
A simple way to consider age in predicting postopera-
tive complications was reported in a small cohort retro-
spective study of elderly patients above 80 years of age
with ACC, by Novello et al.: mortality and postoperative
morbidity were primarily not associated with surgery
during the working hours; however, in surgery during
the afternoon and night-time, patients with age greater
than 90 years were at higher risk of postoperative mor-
tality compared to patient with 80 to 89 years of age
(50% vs. 17%; p < 0.0001) [34].
The age of patients, obviously, increases the consider-
ations required in offering surgery for ACC. However, a
large retrospective cohort study including 29,918 ACC
patients demonstrated that the mortality rate of elderly
patients (mean age 77.7 years) is significantly lower in
those undergoing surgery during the same admission
compared to those discharged home without receiving
surgery at the index admission; the 30-day, 1-year, and
2-year cumulative mortality rates were 2%, 9%, and
15.2% for surgical group while they were 5%, 19.4%, and
29.3% in the non-surgical group (p < 0.0001) [1]. These
results were similar when adjusted for comorbidities.
The 30-day, 90-day, 1-year, and 2-year gallstone-re-
lated readmission rates were 2.4%, 2.7%, 3.7%, and
4.4% in the surgical group compared to 21%, 29%,
35%, and 38% (p < 0.0001). However, it should be
noted that it is not possible to make any strong rec-
ommendations in the absence of evidence from ran-
domized controlled trials.
Statement 2.2: Cholecystectomy is the preferred treat-
ment for ACC even in elderly patients. (LoE 3 GoR C)
Surgery for elderly patients is increasing due to differ-
ent reasons: the life expectancy and health of elderly is
improving, possibly because of better medical and sur-
gical healthcare [35]. Zenilman described the evolution
of geriatric surgery: in 1907, elderly were people over
50 years old and surgery was an exception; less than
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80 years later, Katlic reported the first series of surgery
in centenarians [36]. The scientific evidence coming
from the literature already reported in the consensus
statement for ACC published in 2016 allows us to con-
sider cholecystectomy during the index admission as
the preferred treatment for elderly population with
ACC also [1, 10, 32, 33]. To achieve this, elderly pa-
tients require a more detailed and rapid evaluation
compared to the general population to take the higher
susceptibility of elderly patients into account.
Statement 2.3: The evaluation of the risk for elderly
patient with ACC should include:
 Mortality rate for conservative and surgical
therapeutic options
 Rate of gallstone-related disease relapse and the time
to relapse
 Age-related life expectancy
 Consider patient frailty evaluation by the use of
frailty scores
 Consider estimation of specific risk (patient/type of
surgery) by the use of surgical clinical scores (LoE 3
GoR C)
The evidence coming from the literature is of low
quality: most of the evidence is not specific to the eld-
erly population and there is some indirectness in ex-
trapolating the results from overall ACC patients to
elderly patients specifically. As mentioned above, a
large retrospective study showed lower mortality in eld-
erly ACC patients who received cholecystectomy in the
same admission compared to those managed conserva-
tively [1]. In 2016, Loozen et al. supported the conserva-
tive treatment for mild ACC in the general population
because of mortality of 0.5%, recurrence of 20% (at
2 years), and initial success rate of 86%; however, limita-
tions are, in part, underlined by the same authors: the def-
inition of recurrence is not well defined among studies,
the recurrence could be influenced from the wide period
of follow-up ranging from 1 to 14 years, the definition of
conservative treatment was variable and not always speci-
fied, the treatment at the time of recurrence and the out-
come at the recurrence is not specified, the vast majority
of the studies are retrospective, and, when randomized,
the criteria of randomization are not always specified [37].
The same group conducted a systematic review of retro-
spective studies in 2017, focusing their attention on the
safety of early cholecystectomy in 592 elderly patients
(mean age 81 years) with a surgical risk evaluated by the
American Society of Anesthesiologist (ASA) ≥ 3 in 44% of
these patients: the authors concluded that early cholecyst-
ectomy is feasible because the overall mortality was 3%
and the morbidity was 23%, which was similar that in the
younger population (1% and 15% respectively) [38].
In order to avoid surgery for elderly and high-risk pa-
tients (often these two groups are mixed together), alterna-
tive treatments have been developed such as percutaneous
drainage of the gall bladder (cholecystostomy) or the less
common drainage of the gallbladder by retrograde endo-
scopic procedure: unfortunately, the results are not conclu-
sive and we should wait for the prospective CHOCOLATE
study [39, 40] to throw some light on this issue.
Another aspect that we should consider in order to
develop the most appropriate statement/suggestion is
the relationship between time to relapse of ACC pa-
tients with primary non-surgical successful treatment
and life expectancy. In elderly patients with ACC, the
relapse of biliary symptoms is significantly higher in pa-
tients who did not undergo surgery compared to those
who underwent surgery: 2.4% vs. 21% after 30 days
follow-up, 2.9% vs. 29% at 90 days follow-up, 3.7% vs.
35% at 1 year follow-up, and 4.4% vs. 38% at 2 years
follow-up (p value < 0.0001 for all follow-up points).
Furthermore, 63% of those who did not undergo sur-
gery required surgery during readmission [37].
In the setting of ACC and old age, a single rule that
fits “all patients” cannot be applied and research is ne-
cessary to stratify the surgical risk. ASA, P-POSSUM,
and APACHE II showed the best correlation with surgi-
cal risk, but there is no validated way of stratifying risk
in elderly patients, even though age is one of the factors
considered for calculation of P-POSSUM and APACHE
II scores. Frailty scoring systems may help in stratifying
the risk. There are different frailty scores: some evalu-
ate specific aspects such as cognition, ability of self rou-
tinely cure, and movement impairments, while other
comprehensive scores require a large number of items
to be considered, which can be difficult to apply in the
emergency surgery setting.
Frail patients are at increased risk of morbidity or mor-
tality (from 1.8- to 2.3-fold) from minor external stresses.
Despite the frailty is not a condition affecting only elderly
patients [33], overall 25% of patients aged more than
65 years old are frail [41]. A recent retrospective analysis
of the NSQIP of approximately 230,000 patients who
underwent surgery from 2012 to 2015 evaluated the rela-
tionship between age, frailty, and type of surgery: this
study found an increased risk of mortality and morbidity
among frail patients who underwent surgery (including
“minor surgery”) [41]. Frailty scores in ACC surgical set-
ting are currently under development after which external
validation will be performed [32, 42, 43].
Question 3: which is the most appropriate timing and the
most appropriate surgical technique for elderly?
In the general population, the standard of care for ACC
is early laparoscopic cholecystectomy.
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Laparoscopic approach is safer than open approach for
ACC: the morbidity and mortality, in the case of laparo-
scopic procedure are 10% and 1%, respectively, com-
pared to 25% and 2% for open procedure [1]. Elderly
patients are at increased risk of conversion from laparos-
copy to open procedure, with consequent worsening of
final outcome. The reasons for the conversion can be at-
tributable to a longer history of gallbladder inflammation
episodes, delayed hospital presentation in case of acute
attack [44–47]. As a consequence, we fully reviewed the
literature supporting or refuting the statements pub-
lished in the 2016 WSES guidelines for ACC. None of
these statements were based on specific observations on
elderly patients [10].
Statement 3.1: In elderly patients with acute cholecyst-
itis, laparoscopic approach should always be attempted
at first except in the case of absolute anesthetic contra-
indications and septic shock. (LoE 2 GoR B)
Coccolini and colleagues in 2015 published a system-
atic review and meta-analysis with the focus of compar-
ing open and laparoscopic cholecystectomy for ACC:
the analysis of morbidity and mortality favors the use of
laparoscopic procedure but the analysis was not fo-
cused on elderly patients [48].
Statement 3.2: In elderly patients, laparoscopic chole-
cystectomy for acute cholecystitis is safe, feasible, with a
low complication rate and associated with shortened
hospital stay. (LoE 2 GoR B)
Coccolini et al. also found advantages for laparoscopic
approach in terms of reduced hospital stay, with ex-
pected reduction in risk for nosocomial pulmonary in-
fection, for cognitive and movement impairment, but
not specifically in elderly patients [48].
Statement 3.3: In elderly patients, laparoscopic or open
subtotal cholecystectomy is a valid option for advanced in-
flammation, gangrenous gallbladder, and “difficult gall-
bladder” where anatomy is difficult to be recognized and
main bile duct injuries are highly probable. (LoE 3 GoR C)
An increased rate of conversion to open surgery is re-
ported for elderly: this is probably due to greater difficul-
ties in the dissection for previous attacks and late
presentation. Instead of a formal laparoscopic cholecyst-
ectomy, alternative surgical strategies such as subtotal
cholecystectomies should be kept in the armamentarium
of the acute care surgeon [49, 50].
Statement 3.4: In elderly patients, conversion to open
surgery may be predicted by fever, leucocytosis, elevated
serum bilirubin, and extensive upper abdominal surgery.
In case of local severe inflammation, adhesions, bleeding
in the Calot’s triangle, and suspect bile duct injury, conver-
sion to open surgery should be considered. (LoE 3 GoR C)
Although primary laparoscopic approach should be
attempted, the conversion from laparoscopy to open sur-
gery is not a failure [51, 52]. Preoperative scores predicting
the risk of conversion from laparoscopy to open are not
reliable when applied in the context of ACC, due to the
fact that a large number of variables are very often present
at the ACC presentation [53, 54]. Sugrue and colleagues
are developing an intraoperative scoring system that could
assess the probability of conversion at the beginning of
laparoscopy, reducing the time and unnecessary maneu-
vers before the decision to convert, thus potentially redu-
cing the associated risk of morbidity and mortality [55].
Statement 3.5: Even in elderly patients, early laparo-
scopic cholecystectomy should be performed as soon as
possible but can be performed up to 10 days of onset of
symptoms. However, it should be noted that earlier sur-
gery is associated with shorter hospital stay and fewer
complications. (LoE 2 GoR B)
Although the historical rule of 72 h to perform chole-
cystectomy for ACC is no longer mandatory, surgery
performed as soon as possible is associated with a bet-
ter outcome [56–61]. Moreover, the expected reduction
in reserve capacity in old patients should prompt the
best treatment at the earliest. There are no specific
studies evaluating early versus delayed laparoscopic
cholecystectomy for elderly patients. Therefore, early
laparoscopic cholecystectomy should be considered tak-
ing other factors mentioned in statement 2.3 into
account.
Question 4: alternative treatments in case of reduced
benefit from surgery in elderly: is there a role for
percutaneous cholecystostomy?
Statement 4.1: Percutaneous cholecystostomy can be
considered in the treatment of ACC patients (older than
65, with ASA III/IV, performance status 3 to 4, or septic
shock) who are deemed unfit for surgery. (LoE 2 GoR B)
ACC is frequently encountered in emergency surgical
setting. Although laparoscopic cholecystectomy is con-
sidered the gold standard therapy in healthy and young
subjects, there are some concerns in elderly frail patients
affected by several comorbidities [10]. Particularly, the
mortality rate of laparoscopic cholecystectomy in the
general population is 0–0.8%, but it increases dramatic-
ally up to 14–30% in elderly or critically ill patients with
comorbid diseases [62].
Percutaneous cholecystostomy has been introduced
with therapeutic purposes since the late 70s. Several
guidelines recommend percutaneous cholecystostomy
for moderate (grade II) or severe (grade III) acute
cholecystitis, or as alternative, effective life-saving
method to manage acute calculous cholecystitis in older
or in frail patients, who are deemed unfit for surgery
due to their severe comorbidities [56, 62, 63].
In a retrospective study on 325 patients suffering
from acute cholecystitis, Kim et al. performed a multi-
variate analysis, and identified the following as
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independent factors that correlate with percutaneous
cholecystostomy: advanced age over 65 years (p < 0.001),
a history of abdominal surgery (p = 0.023), a higher ASA
score (p = 0.015), white blood cell (WBC) count (p = 0.023),
and C-reactive protein levels (p = 0.013) [64].
In a retrospective evaluation of 27 consecutive ASA
III-ASA IV old patients (median age of 71.4 years)
undergoing percutaneous cholecystostomy, Bakkaloglu
and coworkers demonstrated a percutaneous cholecys-
tostomy morbidity rate of 25.9%. Percutaneous cholecys-
tostomy was effective in reducing leukocytosis, C-
reactive protein, and fever. No further treatment after
percutaneous cholecystostomy was necessary in 72% of
patients [62].
Nasim et al. reviewed 62 patients who undergone percu-
taneous cholecystostomy for acute cholecystitis. Seventy-six
percent of them were either ASA III or IV and 61% were
older than 60 years. Clinical resolution of toxemia was ob-
served within 24–48 h in 92% of patients. Thirty-five per-
cent of patients did not undergo any further treatment for
cholecystitis after percutaneous cholecystostomy [65].
In considering these evidences, percutaneous cholecys-
tostomy seems a reasonable option for the emergency set-
ting management of elderly high-risk patients having ACC.
A systematic review of the role of percutaneous cholecys-
tostomy in high-risk surgical patients with ACC concluded
that the current role of percutaneous cholecystostomy in
ACC is not clear [39]. The ongoing CHOCOLATE trial
may provide information on the role of percutaneous cho-
lecystostomy in the management of ACC [40].
Statement 4.2: If medical therapy failed, percutaneous
cholecystostomy should be considered as a bridge to chole-
cystectomy in acutely ill (high-risk) elderly patients deemed
unfit for surgery, in order to convert them in a moderate
risk patient, more suitable for surgery (LoE 3 GoR C)
Percutaneous cholecystostomy is one of the alternative
methods to manage acute calculous cholecystitis. The
maneuver can be used to provide drainage of the gallblad-
der favoring the resolution of inflammatory status. Subse-
quently, interval cholecystectomy can be performed when
there are better conditions. Tolan et al. in a retrospective
evaluation of 40 ASA III-IV patients undergone percutan-
eous cholecystostomy recorded a 100% success rate of the
procedure in reducing the inflammatory status and in
controlling the infection condition. After removal of per-
cutaneous cholecystostomy drainage, 40% of patient
underwent subsequent surgery. Particularly, laparoscopic
cholecystectomy was performed in 81.2% of cases. None
of the patients who did not have operation experienced re-
currence of acute cholecystitis or biliary symptoms [66].
Kim et al., in comparing clinical outcomes between
those patients who underwent percutaneous cholecystost-
omy for both the mild and moderate acute cholecystitis
and those who did not, demonstrated that preoperative
and overall hospital stay were significantly longer in pa-
tients who underwent percutaneous cholecystostomy.
This longer preoperative stay in the percutaneous cho-
lecystostomy group may have been due to the time re-
quired to perform percutaneous cholecystostomy as
well as improvement in the patient’s condition before
surgery. Furthermore, mean operative time was signifi-
cantly longer in percutaneous cholecystostomy group,
probably because of the presence of adhesions, gallblad-
der wall thickness, the tendency for bleeding at the site
of operation, and the difficulty in identifying anatomical
structures during surgery [64]. For these reasons, per-
cutaneous cholecystostomy should be adopted only in a
subset of high-risk patients to convert them into mod-
erate risk patients, more suitable for surgery.
Statement 4.3: As in the general population, even in
elderly patients, percutaneous transhepatic cholecystost-
omy is the preferred method to perform percutaneous
cholecystostomy. (LoE 4 GoR D)
Percutaneous cholecystostomy can be easily performed
under local anesthesia. Two approaches are available for
percutaneous cholecystostomy: transhepatic and trans-
peritoneal. The former is to be preferred because it re-
duces the risk of biliary leak, allows the drain to be left
in place for longer periods, and leads to quicker matur-
ation of a drainage tract [67].
The percutaneous cholecystostomy-related complica-
tions account for about 3.4%, and include bile duct leak
and biliary peritonitis, portal or parenchymal vessel in-
jury and bleeding, catheter dislodgement, colon injury,
and vagal reaction [67]. The transhepatic approach de-
creases the risk of bile leak, portal vessel injury, hollow
viscus injuries, but it carries the risk of pneumothorax
and bleeding from liver parenchyma. Notwithstanding
these potential complications, this route seems to be
the best approach for percutaneous cholecystostomy
except in the presence of severe liver disease and coag-
ulopathy [62].
Gallbladder drainage can be performed either under
sonography guidance and computed tomography guid-
ance. The procedure may be performed by “Seldinger
technique” which uses a fine needle to reduce the po-
tential risk of involuntary hollow viscus perforation,
but has the disadvantages of multiplicity of maneu-
vers, or by the “trocar technique” which allows the dir-
ect insertion of an 8 French pig-tail. In the latter case,
the trocar and the drain have the same diameter,
which increases the risk of bleeding in the transhepa-
tic approach is adopted.
In the literature, technical success, defined as satisfac-
tory placement of the drain within the gallbladder,
reaches 90%, being the causes of failure represented by
small gallbladder lumen, a thin gallbladder wall, and por-
celain gallbladder [67, 68]. However, it should be noted
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that none of these studies are specific to the elderly
population.
Statement 4.4: As in the general population, even in
elderly patients, percutaneous cholecystostomy catheter
should be removed between 4 and 6 weeks after place-
ment, if a cholangiogram performed 2–3 weeks after
percutaneous cholecystostomy demonstrated biliary tree
patency (LoE 3 GoR C)
After percutaneous cholecystostomy, the duration of
drainage ranges from 3 to 6 weeks, 1 month in average
[67]. This represents the mean interval necessary for the
maturation of the tract. Over this period, catheter re-
moval is expected to become safer with respect to po-
tential bile leak [65]. In case of associated diabetes,
ascites, long-term steroid therapy, and malnutrition, the
drain should be left in place for a longer period, because
these conditions may hinder tract maturation.
The patients can be discharged home with the drain
in place. A cholangiography via the drain is recom-
mended before drain withdrawal. This procedure can
ensure the absence of leak or obstructed cystic duct (a
non obstructed cystic duct increases the chance of a
leak after the removal of the drain lowering the risk of
potential symptoms recurrence) [65–67].
In a series of 27 consecutive transhepatic percutan-
eous cholecystostomy, Bakkaloglu et al. performed cho-
lecystocholangiography prior to the removal of the
catheter in 88.8% cases: this demonstrated the cystic
duct patency in 66.7% of subjects. Bleeding from the
liver parenchyma was detected unexpectedly in only
one patient following the removal of the catheter, while
no bile leakage was detected in any patient [62].
However, it should be noted that none of these studies
are specific to the elderly population and evidence for
the use of a cholecystocholangiography is low.
Question 5: Associated biliary tree stones: when to
suspect, how to investigate when there is a high index of
suspicion, when to treat, and which treatment?
Common bile duct stones occur in about 5–10% of pa-
tients with ACC [69–72]. The strategy of non-selective
preoperative endoscopic ultrasound or magnetic reson-
ance cholangiopancreatography, or the routine use of in-
traoperative cholangiography may not be appropriate
options to manage these patients.
Extensive research for specific suggestion for associ-
ated biliary tree stone in case of ACC in elderly patients
has been done. There is no evidence for any difference
in the likelihood or diagnostic accuracy of different in-
vestigations in elderly patients compared to general
population, to warrant a change in the recommendations
for elderly patients.
Statement 5.1: Even in elderly patients, elevation of
liver biochemical enzymes and/or bilirubin levels is
not sufficient to identify ACC patients with choledo-
cholithiasis and further diagnostic tests are needed.
(LoE 3 GoR C)
As reported in the 2016 WSES guidelines for ACC,
the normal liver biochemical tests have a negative pre-
dictive value of 97%, whereas the positive predictive
value of any abnormal liver biochemical test result is
only 15% [56]. Positive predictive value of liver function
studies is a poor tool for prediction of common bile duct
stones, even in non-ACC, with results ranging from 25
to 50% [69, 73, 74].
The routine use of biochemical test should be used for
the suspicion of common bile duct stones with the
abovementioned limitations.
Statement 5.2: Even in elderly patients, the visualization
of common bile duct stones on abdominal ultrasound is a
very strong predictor of choledocholithiasis (LoE 5 GoR D).
Even in elderly patients, indirect signs of stone presence
such as increased diameter of common bile duct are not
sufficient to identify ACC patients with choledocholithiasis
and further diagnostic tests are needed. (LoE 2 GoR B)
The abdominal ultrasound can provide direct or in-
direct information on potential common bile duct
stones. However, the common bile duct diameter on its
own cannot be used to predict the risk of common bile
duct stones: Boys et al., in a retrospective analysis,
showed that a diameter> 10 mm was associated with
39% incidence of common bile duct stones, while diam-
eter < 9.9 mm was associated with common bile duct
stones in 14%. In elderly patients, the potential loss of
musculature tone of the biliary duct may increase the
diameter even in patients with common bile duct
stones [75].
Further evidence arises from a recent meta-analysis
that analyzed the predictive values of biochemical tests
and abdominal ultrasound: the quality of studies con-
sidered was poor, many patients may have common bile
duct stones despite having a negative ultrasound or
liver function test and no studies tested the combin-
ation of liver function test and abdominal ultrasound
[76]. As a consequence, a low threshold for further test
could be suggested at the moment.
The direct visualization at the abdominal ultrasound
of bile duct stone very strongly contributes to increases
in the level of common bile duct stones suspicion in
ACC patients.
Statement 5.3 Liver biochemical tests, including ALT,
AST, bilirubin, ALP, GGT, and abdominal ultrasound
should be performed in all patients with ACC to assess
the risk for common bile duct stones. (LoE 3 GoR C).
Even in elderly patients, common bile duct stone risk
should be stratified according to the proposed classifi-
cation, modified from the American Society of Gastro-
intestinal Endoscopy and the Society of American
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Gastrointestinal Endoscopic Surgeon Guidelines (LoE 5
GoR D)
Many authors tried to design clinical scores for the sus-
picion and management of CBDS in case of gallbladder
stone and ACC. Due to the inconclusiveness of such
scores and the previously mentioned limitations of bio-
chemical test and AUS, the WSES in 2016 adopted a
modified score provided by the American Society of
Gastrointestinal Endoscopy (ASGE) and the Society of
American Gastrointestinal Endoscopic Surgeons (SAGES)
[77]: the bilirubin level greater than 4 mg/dl was changed
from a “very strong predictor” to “strong predictor.”
Very strong predictor allowed SAGE and SAGES cri-
teria to define a risk greater than 50% to have common
bile duct stones and suggest endoscopic retrograde
cholangio-pancreatography (ERCP) for these patients:
on the other hand, a significant proportion of patients
may receive potentially dangerous unnecessary ERCP
(please see Table 2 for modified SAGE-AGES Classifi-
cation) [56].
No specific data are available for elderly patients; how-
ever, we should stress the need to reduce the unneces-
sary stresses in elderly patients.
Statement 5.4: Even in elderly patients with moderate
risk for choledocholithiasis preoperative magnetic reson-
ance cholangio-pancreatography (MRCP), endoscopic US,
intraoperative cholangiography, or laparoscopic ultra-
sound should be performed depending on the local ex-
pertise and availability. (LoE 2 GoR B)
In case of moderate risk of common bile duct stones
(Table 2), the patient needs a more detailed test to con-
firm or not the suspicion. Preoperatively MRCP and
endoscopic ultrasound (EUS) are the two methodologies
available: because the accuracy is very high for both
(sensitivity of 93% for MRCP and 95% for EUS and a
summary specificity of 96% and 97% respectively), the
choice should be influenced by local resources [78].
Depending on the local expertise available, the moderate
risk can also be evaluated intraoperatively by means of
laparoscopic ultrasound or intraoperative cholangiog-
raphy: a recent meta-analysis showed that intraoperative
cholangiography had a pooled sensitivity of 0.87 (95% CI
0.77–0.93) and a pooled specificity of 0.99 (95% CI 0.98–
0.99) with no significant heterogeneity, while laparoscopic
US had a pooled sensitivity of 0.87 (95% CI 0.80–0.92)
and a specificity of 1.00 (95% CI 0.99–1.00). The only dif-
ference was a significant heterogeneity for specificity re-
sults among laparoscopic-US studies [79].
Statement 5.5: Elderly patients with high risk for choled-
ocholithiasis should undergo preoperative ERCP, intraop-
erative cholangiography, or laparoscopic ultrasound,
depending on the local expertise and the availability of the
technique. (LoE 2 GoR B)
The WSES on 2016 suggested direct ERCP only in pa-
tients with confirmed common bile duct stones on ab-
dominal ultrasound to allow immediate clearance of the
duct. ERCP leads to complications (pancreatitis, cholan-
gitis, duodenal perforations, hemorrhage, contrast media
allergy) in 1% to 2% of patients which increases to 10%
in case of sphincterotomy [80–83]. Therefore, additional
tests such as MRCP should be performed to confirm the
presence of common bile duct stones prior to ERCP.
Regarding the accuracy, ERCP and intraoperative chol-
angiography have showed excellent and comparable re-
sults: sensitivity from 0.83 to 0.99 respectively and
specificity of 0.99 for both procedure [84].
Statement 5.6 Even in elderly patients, common bile
duct stones could be removed preoperatively, intraoper-
atively, or postoperatively according to the local expert-
ise and the availability of the technique. (LoE 2 GoR B)
In the general population, the three options carry the
similar level of success, morbidity, and mortality; there-
fore, the choice can be based just on local issues such as
expertise and service organization [84, 85].
In the absence of specific literature related to elderly
patients, we should take the same considerations into
account as in normal population.
Question 6: antibiotic: which schedule for treatment?
Therapy with appropriate antimicrobial agents is an im-
portant component in the management of geriatric patients
with acute cholecystitis. Management of antibiotics in the
elderly patient is often a major challenge. Advancing age is
accompanied by changes in the pharmacokinetics and
pharmacodynamics of antibiotics that often can be exacer-
bated by renal effects of coexisting diseases. Diabetes melli-
tus, congestive heart failure, and hypertension can
predispose elderly patients to the risk of antibiotic-induced
Table 2 2016 WSES predictive factor for CBDS and risk class
(modified from SAGE-AGES)
Predictive factor for choledocholithiasis
Very strong Evidence of CBD stone at abdominal
ultrasound
Total serum bilirubin > 4 mg/dL
Strong Common bile duct diameter > 6 mm
(with gallbladder in situ)
Bilirubin level 1.8 to 4 mg/dL
Moderate Abnormal liver biochemical test other
than bilirubin
Age older than 55 years
Clinical gallstone pancreatitis
Risk class for choledocholithiasis
High Presence of any very strong
Low No predictors present
Intermediate All other patients
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toxicity, especially drugs with a narrow therapeutic
index, such as aminoglycosides. Elderly patients often
take multiple drugs that may adversely interact with an-
tibiotics and contribute to a significant increase in the
incidence of toxic reactions.
Moreover, elderly patients in institutions, such as
nursing homes or geriatric hospitals, pose a particular
challenge. Frailty combined with suboptimal hygiene
(e.g., due to a high proportion of patients with demen-
tia) can promote rapid dissemination of multidrug-re-
sistant organisms (MDROs).
Therapy with appropriate antimicrobial agents is an
important component in the management of patients
with acute cholecystitis [86–88].
Statement 6.1: Elderly patients with uncomplicated
cholecystitis can be treated without postoperative antibi-
otics when the focus of infection is controlled by chole-
cystectomy (LoE 2 GoR C)
Independent of age, patients with uncomplicated
cholecystitis can be treated without postoperative anti-
biotic therapy.
A prospective trial on antibiotics in patients with un-
complicated cholecystitis was published in 2014 [89]. A
total of 414 patients treated at 17 medical French cen-
tres for grade I or II acute calculous cholecystitis and
who received 2 g of amoxicillin plus clavulanic acid
three times a day and once at the time of surgery were
randomized after surgery to antibiotic continuation ver-
sus non-antibiotic treatment group an open-label, non-
inferiority, randomized clinical trial between May 2010
and August 2012. An intention-to-treat analysis of the
414 patients showed that the postoperative infection
rates were 17% (35/207) in the non-treatment group
and 15% (31/ 207) in the antibiotic group (absolute dif-
ference, 1.93%; 95% CI, − 8.98% to 5.12%). Loozen et al.
published comparable results of a randomized trial
shortly thereafter [90]. Therefore, postoperative antibi-
otics do not decrease postoperative infection rates.
Statement 6.2: In elderly patients with complicated
acute cholecystitis, antibiotic regimens with broad
spectrum are recommended as adequate empiric ther-
apy significantly affects outcomes in critical elderly pa-
tients. The principles of empiric antibiotic therapy
should be guided by most frequently isolated bacteria
taking into consideration antibiotic resistance and the
clinical condition of the patient (LoE 2 GoR B).
In patients with complicated acute cholecystitis, initial
empiric antibiotic therapy is necessary because the patient
microbiological data (culture and susceptibility results)
usually take at least 48 to 72 h to become fully available.
The decision for the empiric antimicrobial manage-
ment of intra-abdominal biliary infections depends
mainly on the presumed pathogens involved and risk
factors for major resistance patterns and disease severity.
The empiric antibiotic treatment should be based on
the most frequently isolated germs, always taking into
consideration the local trend of antibiotic résistance.
Organisms most often isolated in biliary infections are
the gram-negative aerobes, Escherichia coli and Klebsi-
ella pneumonia and anaerobes, especially Bacteroides
fragilis [91, 92]. Health care-related infections are com-
monly caused by more resistant strains. For these infec-
tions, given that adequate empiric therapy appears to
be a crucial factor affecting postoperative complications
and mortality rates, complex regimens with broader
spectra are recommended [93].
Many elderly patients come from institutions, such as
nursing homes or geriatric hospitals and can be colonized
by multidrug-related organisms: this poses a particular
challenge. In these patients, intraoperative cultures should
be always performed to reassess the antibiotic regimen.
The choice of the empirical antimicrobial regimen
poses serious problems for the management of critically
ill patients with intra-abdominal infections. Elderly pa-
tients are often frail, and infections can precipitate
organ failure. In patients with sepsis, an early correct
empirical antimicrobial therapy has a significant impact
on the outcome [94]. Recent international guidelines
for the management of severe sepsis and septic shock
(Surviving Sepsis Campaign) recommend intravenous
antibiotics within the first hour after severe sepsis and
septic shock are recognized, use of broad-spectrum
agents with good penetration into the presumed site of
infection, and reassessment of the antimicrobial regi-
men daily to optimize efficacy, prevent resistance, avoid
toxicity, and minimize costs [95]. In the event of biliary
sepsis, clinicians should be aware that drug pharmaco-
kinetics may be altered significantly in critically ill pa-
tients and antibiotics dosage should be reassessed daily
on the basis of the pathophysiological status of the pa-
tient as well as the pharmacokinetic properties of the
employed antibiotics [96].
In Table 3(a, b), the antimicrobial regimens suggested
for acute cholecystitis are illustrated.
Statement 6.3: The results of microbiological analysis
are helpful in designing targeted therapeutic strategies for
individual patients with healthcare infections to customize
antibiotic treatments and ensure adequate antimicrobial
coverage (LoE 5 GoR D).
Identifying the causative organism(s) is an essential step
in the management of acute cholecystitis. It has been re-
ported that positive rates of either bile or gallbladder cul-
tures range from 29 to 54% for acute cholecystitis [91].
Antibiotic therapy for 3–5 days is generally recommended
for patients with complicated cholecystitis [91].
In patients who can tolerate oral feeding, to optimize
antimicrobial therapy and minimize hospital stay, anti-
biotic therapy started initially intravenously may be
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switched to oral therapy as soon as clinical conditions
improve.
Discussion
Evidence-based guidelines were developed in the man-
agement of elderly patients with acute calculous chole-
cystitis. However, there were several challenges in
developing these evidence-based guidelines. The first
challenge was to define elderly population. There is no
consensus in the definition of “elderly population.” We
used a pragmatic definition of an age of 65 years or
above to define elderly population according to the job
retirement and life expectancy in Italy; this may be dif-
ferent in other countries.
However, the present work has great value to offer the
first dedicated guidelines to elderly, a framework that
can be adopted in other populations with modifications
to suit local requirements.
Despite an increasing emphasis on frailty measures,
age still remains a key issue in the prognosis of pa-
tients and weighing the relative benefits of cholecyst-
ectomy versus conservative management, especially in
the acute scenario. Surgical frailty scores are still
under development and validation, and cannot be used
easily: therefore, we are unable to recommend a uni-
form frailty score to be adopted in all hospitals and
subjective clinical judgment on the prognosis of pa-
tients remains the main determinant factor in offering
cholecystectomy to patients.
Conclusions
The main message of the present guidelines is that lap-
aroscopic cholecystectomy should be considered for all;
the age, on its own, is not a contraindication for sur-
gery; only elderly patients with high surgical risk should
be considered for non-surgical treatment. The role of
cholecystostomy, as a bridging therapy until cholecyst-
ectomy, or as a definitive treatment in elderly patients,
is uncertain.
Future research should focus on developing and valid-
ating a reliable prognostic score in assessing frailty that
can guide the management on acute calculous cholecyst-
itis. Majority of the randomized controlled trials exclude
elderly patients; therefore, the evidence has to be extrap-
olated from that in younger patients. This indirectness
causes significant uncertainty in developing guidelines
for management of elderly population with acute chole-
cystitis. Future research on management of acute chole-
cystitis should include elderly patients whenever ethical
and possible; the researchers should also present a sub-
group analysis of the results in elderly patients, which
can help in decreasing the uncertainty in many issues.
Table 3 Antibiotic regimens
a. Antimicrobial therapy for community-acquired cholecystitis
Choice Antibiotic class
(Best choice from 1 to 5)
Antibiotic choice
1 Beta-lactam/beta-lactamase inhibitor combinations
based regimens
Amoxicillin/Clavulanate (in stable patients)
Ticarcillin/Clavulanate (in stable patients)
Piperacillin/Tazobactam (in unstable patients)




3 Carbapenem-based regimens Ertapenem
(in stable patients if risk factors for ESBLs)
4 Fluoroquinolone-based regimens (in case of allergy
to beta-lactams)
Ciprofloxacin + Metronidazole
(only in stable patients)
Levofloxacin + Metronidazole
(only in stable patients)
Moxifloxacin
(only in stable patients)
5 Glycylcycline-based regimen Tigecycline
(in stable patients if risk factors for ESBLs)
b. Antimicrobial therapy for heath care-associated
Clinical patient’s condition Antibiotic choice
Stable Tigecycline + Piperacillin/Tazobactam
Unstable Imipenem/Cilastatin ± Teicoplanin
Meropenem ± Teicoplanin
Doripenem ± Teicoplanin
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Appendix
Table 4 Statements





There is no single investigation with sufficient diagnostic power to establish or exclude acute cholecystitis
without further testing (LoE 2 GoR B). Combination of symptoms, signs, and laboratory tests results may
have better diagnostic accuracy in confirming the diagnosis of ACC. (LoE 4 GoR D)
1.2 3 C Abdominal ultrasound is the preferred initial imaging technique for elderly patients who are clinically
suspected of having acute cholecystitis, in terms of lower costs, better availability, lack of invasiveness
and good accuracy for stones.
1.3 3 C Even in elderly patients, evidence on the diagnostic accuracy of CT are scarce and remain elusive while
diagnostic accuracy of MRI might be comparable to that of abdominal ultrasound, but no sufficient data
are provided to support this hypothesis. HIDA scan has the highest sensitivity and specificity for acute
cholecystitis than other imaging modalities although its scarce availability, long time of execution, and
exposure to ionizing radiations limit its use.
1.4 5 D Even in elderly patients, combining clinical, laboratory, and imaging investigations should be
recommended although the best combination is not yet known
1.5 4 D No high-quality studies on specific diagnostic findings of acute cholecystitis in the elderly have been




2.1 3 B Old age (> 65 years), by itself, does not represent a contraindication to cholecystectomy for ACC.
2.2 3 C Cholecystectomy is the preferred treatment for ACC even in elderly patients.
2.3 3 C The evaluation of the risk for elderly patient with ACC should include:
• Mortality rate for conservative and surgical therapeutic options
• Rate of gallstone-related disease relapse and the time to relapse
• Age-related life expectancy
• Consider patient frailty evaluation by the use of frailty scores
Consider estimation of specific risk (patient/type of surgery) by the use of surgical clinical scores
Timing and surgical
technique
3.1 2 B In elderly patients with acute cholecystitis, laparoscopic approach should always be attempted at first
except in case of absolute anesthetic contraindications and septic shock.
3.2 2 B In elderly patients, laparoscopic cholecystectomy for acute cholecystitis is safe, feasible, with a low
complication rate, and associated with shortened hospital stay.
3.3 3 C In elderly patients, laparoscopic or open subtotal cholecystectomy is a valid option for advanced
inflammation, gangrenous gallbladder, and more in general in “difficult gallbladder” where anatomy is
difficult to be recognized and main bile duct injuries are highly probable.
3.4 3 C In elderly patients, conversion to open surgery may be predicted by fever, leucocytosis, elevated serum
bilirubin, and extensive upper abdominal surgery. In case of local severe inflammation, adhesions, bleeding
in the Calot’s triangle, and suspect bile duct injury, conversion to open surgery should be considered.
3.5 2 B Even in elderly patients, early laparoscopic cholecystectomy should be performed as soon as possible but
can be performed up to 10 days of onset of symptoms. However, it should be noted that earlier surgery is
associated with shorter hospital stay and fewer complications.
Alternative treatments 4.1 2 B Percutaneous cholecystostomy can be considered in the treatment of ACC patients (older than 65, with
ASA III/IV, performance status 3 to 4, or septic shock) who are deemed unfit for surgery.
4.2 3 C If medical therapy failed, percutaneous cholecystostomy should be considered as a bridge to
cholecystectomy in acutely ill (high-risk) elderly patients deemed unfit for surgery, in order to convert
them in a moderate risk patient, more suitable for surgery.
4.3 4 D As in the general population, even in elderly patients, percutaneous transhepatic cholecystostomy is the
preferred method to perform percutaneous cholecystostomy.
4.4 3 C As in the general population, even in elderly patients, percutaneous cholecystostomy catheter should be
removed between 4 and 6 weeks after placement, if a cholangiogram performed 2–3 weeks after
percutaneous cholecystostomy demonstrated biliary tree patency.
Associated common bile
duct stones
5.1 3 C Even in elderly patients, elevation of liver biochemical enzymes and/or bilirubin levels is not sufficient to
identify ACC patients with choledocholithiasis and further diagnostic tests are needed.
5.2 2 B Even in elderly patients the visualization of common bile duct stones on abdominal ultrasound is a very
strong predictor of choledocholithiasis (LoE 5 GoR D). Even in elderly patients, indirect signs of stone
presence such as increased diameter of common bile duct are not sufficient to identify ACC patients with





Liver biochemical tests, including ALT, AST, bilirubin, ALP, GGT, and abdominal ultrasound should be
performed in all patients with ACC to assess the risk for common bile duct stones. (LoE 3 GoR C).
Even in elderly patients, common bile duct stone risk should be stratified according to the proposed
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Table 4 Statements (Continued)
Topic # LoE GoR Statement
classification, modified from the American Society of Gastrointestinal Endoscopy and the Society of
American Gastrointestinal Endoscopic Surgeon Guidelines (LoE 5 GoR D).
5.4 2 B Even in elderly patients with moderate risk for choledocholithiasis preoperative MRCP, endoscopic US,
intraoperative cholangiography, or laparoscopic ultrasound should be performed depending on the local
expertise and availability.
5.5 2 B Elderly patients with high risk for choledocholithiasis should undergo preoperative ERCP, intraoperative
cholangiography, or laparoscopic ultrasound, depending on the local expertise and the availability of the
technique.
5.6 2 B Even on elderly patients, common bile duct stones could be removed preoperatively, intraoperatively, or
postoperatively according to the local expertise and the availability of the technique.
Antibiotic therapy 6.1 2 C Elderly patients with uncomplicated cholecystitis can be treated without postoperative antibiotics when
the focus of infection is controlled by cholecystectomy.
6.2 2 B In elderly patients with complicated acute cholecystitis antibiotic regimens with broad spectrum are
recommended as adequate empiric therapy significantly affects outcomes in critical elderly patients. The
principles of empiric antibiotic therapy should be guided by most frequently isolated bacteria taking into
consideration antibiotic resistance and the clinical condition of the patient.
6.3 5 D The results of microbiological analysis are helpful in designing targeted therapeutic strategies for individual
patients with healthcare infections to customize antibiotic treatments and ensure adequate antimicrobial
coverage.
Pisano et al. World Journal of Emergency Surgery           (2019) 14:10 Page 13 of 16
Chirurgia generale ed epatobiliopancreatica, Genova, Italy. 15Department of
General Surgery, Division of Surgery, Rambam Health Care Campus, Haifa,
Israel. 16Unit of Emergency Medicine Bufalini Hospital, Cesena, Italy. 17General
and Day Surgery Unit, San Giovanni di Dio Hospital, University of Salerno,
Fisciano, Italy. 18Surgical Department, Hospital of Macerata, Macerata, Italy.
19Department of Emergency Surgery, Parma Maggiore Hospital, Parma, Italy.
Received: 23 October 2018 Accepted: 28 January 2019
References
1. Riall TS, Zhang D, Townsend CM, Kuo Y-F, Goodwin JS. Failure to perform
cholecystectomy for acute cholecystitis in elderly patients is associated with
increased morbidity, mortality, and cost. J Am Coll Surg. 2010;210:668–77.
https://doi.org/10.1016/j.jamcollsurg.2009.12.031 Elsevier Inc.
2. Steiner CA, Bass EB, Talamini MA, Pitt HA, Steinberg EP. Surgical rates and
operative mortality for open and laparoscopic cholecystectomy in Maryland.
N Engl J Med. 1994;330:403–8 Available from: http://www.nejm.org/doi/abs/
10.1056/NEJM199402103300607.
3. Festi D, Dormi A, Capodicasa S, Staniscia T, Attili AF, Loria P, et al. Incidence
of gallstone disease in Italy: Results from a multicenter, population-based
Italian study (the MICOL project). World J Gastroenterol. 2008;14:5282–9.
4. Gracie WA, Ransohoff DF. The natural history of silent gallstones: the
innocent gallstone is not a myth. N Engl J Med. 1982;307:798–800 Available
from: http://www.ncbi.nlm.nih.gov/pubmed/7110244.
5. Friedman GD, Raviola CA, Fireman B. Prognosis of gallstones with mild or
no symptoms: 25 years of follow-up in a health maintenance organization. J
Clin Epidemiol. 1989;42:127–36 Available from: http://www.ncbi.nlm.nih.gov/
pubmed/2918322.
6. McSherry CK, Ferstenberg H, Calhoun WF, Lahman E, Virshup M. The natural
history of diagnosed gallstone disease in symptomatic and asymptomatic
patients. Ann Surg. 1985;202:59–63 Available from: http://www.ncbi.nlm.nih.
gov/pubmed/4015212.
7. Strasberg SM. Clinical practice. Acute calculous cholecystitis. N Engl J Med.
2008;358:2804–11 Available from: http://www.ncbi.nlm.nih.gov/pubmed/
18579815.
8. de Mestral C, Rotstein OD, Laupacis A, Hoch JS, Zagorski B, Nathens AB, et
al. A population-based analysis of the clinical course of 10,304 patients with
acute cholecystitis, discharged without cholecystectomy. J Trauma Acute




9. Population Division of the United Nations Department of Economic and
Social Affairs. Revision key findings and advance tables. In: World Popul.
Prospect. 2017; 2017. Available from: https://esa.un.org/unpd/wpp/
Publications/Files/WPP2017_KeyFindings.pdf.
10. Ansaloni L, Pisano M, Coccolini F, Peitzmann AB, Fingerhut A, Catena F, et
al. 2016 WSES guidelines on acute calculous cholecystitis. World J Emerg
Surg. 2016;11:1–23. https://doi.org/10.1186/s13017-016-0082-5.
11. Yokoe M, Takada T, Strasberg SM, Solomkin JS, Mayumi T, Gomi H, et al.
New diagnostic criteria and severity assessment of acute cholecystitis in
revised Tokyo guidelines. J Hepatobiliary Pancreat Sci. 2012;19:578–85.
12. Sanson TG, O’Keefe KP. Evaluation of abdominal pain in the elderly. Emerg
Med Clin North Am. 1996;14:615–27 Available from: https://linkinghub.
elsevier.com/retrieve/pii/S0733862705702704.
13. Ragsdale L, Southerland L. Acute abdominal pain in the older adult. Emerg
Med Clin North Am. 2011;29:429–48, x Available from: https://www.ncbi.nlm.
nih.gov/pubmed/21515186.
14. Ross SO, Forsmark CE. Pancreatic and biliary disorders in the elderly.
Gastroenterol Clin North Am. 2001;30:531–45, x Available from: http://www.
ncbi.nlm.nih.gov/pubmed/11432304.
15. Lavretsky H, Newhouse PA. Stress, inflammation, and aging. Am J Geriatr
Psychiatry. 2012;20:729–33 Available from: https://linkinghub.elsevier.com/
retrieve/pii/S1064748112619897.
16. Hafif A, Gutman M, Kaplan O, Winkler E, Rozin RR, Skornick Y. The
management of acute cholecystitis in elderly patients. Am Surg. 1991;57:
648–52.
17. Kunin N, Letoquart JP, La Gamma A, Chaperon J, Mambrini A. Acute
cholecystitis in the elderly. J Chir (Paris). 1994;131:257–60 Available from:
http://www.ncbi.nlm.nih.gov/pubmed/7989414. Cited 20 Aug 2018.
18. Parker LJ, Vukov LF, Wollan PC. Emergency department evaluation of
geriatric patients with acute cholecystitis. Acad Emerg Med. 1997;4:51–5.
19. McGillicuddy EA, Schuster KM, Brown E, Maxfield MW, Davis KA, Longo WE.
Acute cholecystitis in the elderly: use of computed tomography and
correlation with ultrasonography. Am J Surg. 2011;202:524–7.
20. Adedeji OA, McAdam WA. Murphy’s sign, acute cholecystitis and elderly
people. J R Coll Surg Edinb. 1996;41:88–9 Available from: http://www.ncbi.
nlm.nih.gov/pubmed/8632396.
21. Asiltürk Lülleci Z, Başyiğit S, Pirinççi Sapmaz F, Uzman M, Kefeli A, Yeniova
AÖ, et al. Comparison of ultrasonographic and laboratory findings of acute
cholecystitis between elderly and nonelderly patients. Turk J Med Sci. 2016;
46:1428–33 Available from: http://online.journals.tubitak.gov.tr/openDoiPdf.
htm?mKodu=sag-1507-13.
22. Ambe PC, Weber SA, Christ H, Wassenberg D. Primary cholecystectomy is
feasible in elderly patients with acute cholecystitis. Aging Clin Exp Res. 2015;
27:921–6 Springer International Publishing.
23. Zhang L, Han Q, Zhang H, Li D, Yao K. Significance and clinical applications
of ultrasound score in assessing the clinical severity of acute cholecystitis in
the elderly. Aging Clin Exp Res. 2015;27:21–6.
24. Tokunaga Y, Nakayama N, Ishikawa Y, Nishitai R, Irie A, Kaganoi J, et al.
Surgical risks of acute cholecystitis in elderly. Hepatogastroenterology. 1997;
44:671–6.
25. Merriam LT, Kanaan SA, Dawes LG, Angelos P, Prystowsky JB, Rege RV, et al.
Gangrenous cholecystitis: analysis of risk factors and experience with
laparoscopic cholecystectomy. Surgery. 1999;126:680–6.
26. Fagan SP, Awad SS, Rahwan K, Hira K, Aoki N, Itani KMF, et al. Prognostic
factors for the development of gangrenous cholecystitis. Am J Surg. 2003;
186:481–5.
27. Borzellino G, Steccanella F, Mantovani W, Genna M. Predictive factors for the
diagnosis of severe acute cholecystitis in an emergency setting. Surg
Endosc. 2013;27:3388–95 Available from: http://www.ncbi.nlm.nih.gov/
pubmed/23549766.
28. Siegel JH, Kasmin FE. Biliary tract diseases in the elderly: management and
outcomes. Gut. 1997;41:433–5 Available from: http://gut.bmj.com/cgi/doi/10.
1136/gut.41.4.433.
29. Wu CH, Chen CC, Wang CJ, Wong YC, Wang LJ, Huang CC, et al.
Discrimination of gangrenous from uncomplicated acute cholecystitis:
accuracy of CT findings. Abdom Imaging. 2011;36:174–8.
30. Chang W-C, Sun Y, Wu E-H, Kim SY, Wang ZJ, Huang G-S, et al. CT findings
for detecting the presence of gangrenous ischemia in cholecystitis. Am J
Roentgenol. 2016;207:302–9 Available from: http://www.ajronline.org/doi/10.
2214/AJR.15.15658.
31. Maehira H, Itoh A, Kawasaki M, Ogawa M, Imagawa A, Mizumura N, et al.
Use of dynamic CT attenuation value for diagnosis of acute gangrenous
cholecystitis. Am J Emerg Med. 2016;34:2306–9.
32. Orouji Jokar T, Ibraheem K, Rhee P, Kulavatunyou N, Haider A, Phelan HA, et
al. Emergency general surgery specific frailty index. J Trauma Acute Care
Surg. 2016;81:254–60 Available from: http://content.wkhealth.com/linkback/
openurl?sid=WKPTLP:landingpage&an=01586154-201608000-00006.
33. Velanovich V, Antoine H, Swartz A, Peters D, Rubinfeld I. Accumulating
deficits model of frailty and postoperative mortality and morbidity: Its
application to a national database. J Surg Res. 2013;183:104–10.
34. Novello M, Gori D, Di Saverio S, Bianchin M, Maestri L, Mandarino FV, et al.
How safe is performing cholecystectomy in the oldest old? A 15-year
retrospective study from a single institution. World J Surg. 2018;42:73–81.
35. Preston SD, Southall ARD, Nel M, Das SK. Geriatric surgery is about disease,
not age. J R Soc Med. 2008;101(8):409–15.
36. Zenilman M. Geriatric surgery: past, present, and future. Arch Surg. 2012;147:
10.
37. Loozen CS, Oor JE, van Ramshorst B, van Santvoort HC, Boerma D.
Conservative treatment of acute cholecystitis: a systematic review and
pooled analysis. Surg Endosc. 2017;31:504–15 Springer US. Available from:
http://link.springer.com/10.1007/s00464-016-5011-x.
38. Loozen CS, van Ramshorst B, van Santvoort HC, Boerma D. Early
cholecystectomy for acute cholecystitis in the elderly population: a
systematic review and meta-analysis. Dig Surg. 2017;34:371–9 Available
from: https://www.karger.com/Article/FullText/455241.
39. Gurusamy KS, Rossi M, Davidson BR. Percutaneous cholecystostomy for
high-risk surgical patients with acute calculous cholecystitis. Cochrane
Database Syst Rev. 2013;2013:CD007088 Available from: http://www.ncbi.
nlm.nih.gov/pubmed/23939652.
Pisano et al. World Journal of Emergency Surgery           (2019) 14:10 Page 14 of 16
40. Kortram K, van Ramshorst B, Bollen TL, Besselink MGH, Gouma DJ, Karsten T,
et al. Acute cholecystitis in high risk surgical patients: percutaneous
cholecystostomy versus laparoscopic cholecystectomy (CHOCOLATE trial):
Study protocol for a randomized controlled trial. Trials. 2012;13:7 BioMed
Central Ltd. Available from: http://www.pubmedcentral.nih.gov/
articlerender.fcgi?artid=3285056&tool=pmcentrez&rendertype=abstract.
41. Mosquera C, Spaniolas K, Fitzgerald TL. Impact of frailty on surgical
outcomes: The right patient for the right procedure. Surgery. 2016;160:272–
80 Available from: https://linkinghub.elsevier.com/retrieve/pii/
S0039606016301222.
42. Lorenzon L, Costa G, Massa G, Frezza B, Stella F, Balducci G. The impact of
frailty syndrome and risk scores on emergency cholecystectomy patients.
Surg Today. 2017;47:74–83.
43. Kenig J, Wałęga P, Olszewska U, Konturek A, Nowak W. Geriatric assessment
as a qualification element for elective and emergency cholecystectomy in
older patients. World J Emerg Surg. 2016;11:36 Available from: http://wjes.
biomedcentral.com/articles/10.1186/s13017-016-0094-1.
44. Bates AT, Divino C. Laparoscopic surgery in the elderly: a review of the
literature. Aging Dis. 2015;6:149–55 Available from: http://www.ncbi.nlm.nih.
gov/pubmed/25821642%0A http://www.pubmedcentral.nih.gov/
articlerender.fcgi?artid=PMC4365958.
45. Magnuson TH, Ratner LE, Zenilman ME, Bender JS. Laparoscopic
cholecystectomy: applicability in the geriatric population. Am Surg. 1997;63:
91–6 Available from: http://www.ncbi.nlm.nih.gov/pubmed/8985078.
46. Annamaneni RK, Moraitis D, Cayten CG. Laparoscopic cholecystectomy in
the elderly. JSLS. 9:408–10 Available from: http://www.ncbi.nlm.nih.gov/
pubmed/16381355. Cited 21 Aug 2018.
47. Mayol J, Martinez-Sarmiento J, Tamayo FJ, Fernández-Represa JA.
Complications of laparoscopic cholecystectomy in the ageing patient. Age
Ageing. 1997;26:77–81.
48. Coccolini F, Catena F, Pisano M, Gheza F, Fagiuoli S, Di Saverio S, et al. Open
versus laparoscopic cholecystectomy in acute cholecystitis. Systematic
review and meta-analysis. Int J Surg. 2015;18:196–204. https://doi.org/10.
1016/j.ijsu.2015.04.083.
49. Elshaer M, Gravante G, Thomas K, Sorge R, Al-Hamali S, Ebdewi H. Subtotal
cholecystectomy for “difficult gallbladders”: systematic review and meta-
analysis. JAMA Surg. 2015;150:159–68 Available from: http://www.ncbi.nlm.
nih.gov/pubmed/25548894.
50. Palanivelu C, Rajan PS, Jani K, Shetty AR, Sendhilkumar K, Senthilnathan P, et
al. Laparoscopic cholecystectomy in cirrhotic patients: the role of subtotal
cholecystectomy and its variants. J Am Coll Surg. 2006;203:145–51 Available
from: http://www.ncbi.nlm.nih.gov/pubmed/16864026.
51. Tang B, Cuschieri A. Conversions during laparoscopic cholecystectomy: risk
factors and effects on patient outcome. J Gastrointest Surg. 2006;10:1081–
91 Available from: http://www.ncbi.nlm.nih.gov/pubmed/16843880.
52. Halachmi S, DiCastro N, Matter I, Cohen A, Sabo E, et al. Laparoscopic
cholecystectomy for acute cholecystitis: how do fever and leucocytosis
relate to conversion and complications? Eur J Surg. 2000;166:136–40
Available from: http://www.ncbi.nlm.nih.gov/pubmed/10724491.
53. Gupta N, Ranjan G, Arora MP, Goswami B, Chaudhary P, Kapur A, et al.
Validation of a scoring system to predict difficult laparoscopic
cholecystectomy. Int J Surg. 2013;11:1002–6.
54. Bourgouin S, Mancini J, Monchal T, Calvary R, Bordes J, Balandraud P. How
to predict difficult laparoscopic cholecystectomy? Proposal for a simple
preoperative scoring system. Am J Surg. 2016;212:873–81.
55. Sugrue M, Sahebally SM, Ansaloni L, Zielinski MD. Grading operative
findings at laparoscopic cholecystectomy- a new scoring system. World J
Emerg Surg. 2015;10:14 Available from: http://www.ncbi.nlm.nih.gov/
pubmed/25870652.
56. Ansaloni L, Pisano M, Coccolini F, Peitzmann AB, Fingerhut A, Catena F, et
al. 2016 WSES guidelines on acute calculous cholecystitis. World J Emerg
Surg. 2016;11:25 Available from: http://wjes.biomedcentral.com/articles/10.
1186/s13017-016-0082-5.
57. Chandler CF, Lane JS, Ferguson P, Thompson JE, Ashley SW. Prospective
evaluation of early versus delayed laparoscopic cholecystectomy for
treatment of acute cholecystitis. Am Surg. 2000;66:896–900 Available from:
http://www.ncbi.nlm.nih.gov/pubmed/10993625. Cited 21 Aug 2018.
58. Gutt CN, Encke J, Köninger J, Harnoss J-C, Weigand K, Kipfmüller K, et al.
Acute cholecystitis: early versus delayed cholecystectomy, a multicenter
randomized trial (ACDC study, NCT00447304). Ann Surg. 2013;258:385–93
Available from: http://www.ncbi.nlm.nih.gov/pubmed/24022431.
59. Zafar SN, Obirieze A, Adesibikan B, Cornwell EE, Fullum TM, Tran DD.
Optimal time for early laparoscopic cholecystectomy for acute cholecystitis.
JAMA Surg. 2015;150:129–36 Available from: http://www.ncbi.nlm.nih.gov/
pubmed/25517723.
60. Johner A, Raymakers A, Wiseman SM. Cost utility of early versus delayed
laparoscopic cholecystectomy for acute cholecystitis. Surg Endosc. 2013;27:
256–62 Available from: http://www.ncbi.nlm.nih.gov/pubmed/22773234.
61. Brooks KR, Scarborough JE, Vaslef SN, Shapiro ML. No need to wait: an
analysis of the timing of cholecystectomy during admission for acute
cholecystitis using the American College of Surgeons National Surgical
Quality Improvement Program database. J Trauma Acute Care Surg. 2013;74:
167–73; 173-4. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
23271092.
62. Bakkaloglu H, Yanar H, Guloglu R, Taviloglu K, Tunca F, Aksoy M. Ultrasound
guided percutaneous cholecystostomy in high-risk patients for surgical
intervention. World J Gastroenterol. 2006;12(44):7179–82.
63. Miura F, Takada T, Kawarada Y, Nimura Y, Wada K, Hirota M. Flowcharts for
the diagnosis and treatment of acute cholangitis and cholecystitis: Tokyo
guidelines. J Hepatobiliary Pancreat Surg. 2007;14(1):27–34.
64. Kim SY, Yoo KS. Efficacy of preoperative percutaneous cholecystostomy in
the management of acute cholecystitis according to severity grades. Korean
J Intern Med. 2018;33:497–505.
65. Nasim S, Khan S, Alvi R, Chaudhary M. Emerging indications for
percutaneous cholecystostomy for the management of acute cholecystitis -
a retrospective review. Int J Surg. 2011;9:456–9.
66. Tolan HK. Percutaneous cholecystostomy: a curative treatment modality in
elderly and high ASA score acute cholecystitis patients. Turkish J Trauma
Emerg Surg. 2016; Available from: http://www.tjtes.org/eng/jvi.aspx?pdir=
travma&plng=eng&un=UTD-26053.
67. Venara A, Carretier V, Lebigot J, Lermite E. Technique and indications of
percutaneous cholecystostomy in the management of cholecystitis in 2014.
J Visc Surg. 2014;151:435–9 Available from: https://linkinghub.elsevier.com/
retrieve/pii/S1878788614000939.
68. Saad WEA, Wallace MJ, Wojak JC, Kundu S, Cardella JF. Quality improvement
guidelines for percutaneous transhepatic cholangiography, biliary drainage,
and percutaneous cholecystostomy. J Vasc Interv Radiol. 2010;21:789–95.
69. Peng WK, Sheikh Z, Paterson-Brown S, Nixon SJ. Role of liver function tests
in predicting common bile duct stones in acute calculous cholecystitis. Br J
Surg. 2005;92:1241–7.
70. Khalfallah M, Dougaz W, Bedoui R, Bouasker I, Chaker Y, Nouira R, et al.
Validation of the Lacaine-Huguier predictive score for choledocholithiasis:
prospective study of 380 patients. J Visc Surg. 2012;149(1):e66–72.
71. Ko CW, Lee SP. Epidemiology and natural history of common bile duct
stones and prediction of disease. Gastrointest Endosc. 2002;56(6 Suppl):
S165–9.
72. Csendes A, Fernandez M, Uribe P. Bacteriology of the gallbladder bile in
normal subjects. Am J Surg. 1975;129(6):629–31.
73. Barkun AN, Barkun JS, Fried GM, Ghitulescu G, Steinmetz O, Pham C, et al.
Useful predictors of bile duct stones in patients undergoing laparoscopic
cholecystectomy. Ann Surg. 1994;220:32–9 Available from: http://www.
pubmedcentral.nih.gov/articlerender.fcgi?artid=1234284&tool=
pmcentrez&rendertype=abstract.
74. Onken JE, Brazer SR, Eisen GM, Williams DM, Bouras EP, DeLong ER, et al.
Predicting the presence of choledocholithiasis in patients with symptomatic
cholelithiasis. Am J Gastroenterol. 1996;91:762–7.
75. Boys JA, Doorly MG, Zehetner J, Dhanireddy KK, Senagore AJ. Can
ultrasound common bile duct diameter predict common bile duct stones
in the setting of acute cholecystitis? Am J Surg. 2014;207:432–5 Elsevier Inc.
Available from: http://www.ncbi.nlm.nih.gov/pubmed/24581769.
76. Gurusamy SK, Giljaca V, Takwoingi Y, Higgie D, Poropat G, Stimac D, et al.
Ultrasound versus liver function tests for diagnosis of common bile duct
stones. Cochrane Database Syst Rev. 2015;2 Available from: http://ovidsp.
ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=coch&AN=
00075320-100000000-09942.
77. Maple JT, Ben-Menachem T, Anderson MA, Appalaneni V, Banerjee S, Cash
BD, et al. The role of endoscopy in the evaluation of suspected
choledocholithiasis. Gastrointest Endosc. 2010;71:1–9.
78. Giljaca V, Gurusamy KS, Takwoingi Y, Higgie D, Poropat G, Štimac D, et al.
Endoscopic ultrasound versus magnetic resonance
cholangiopancreatography for common bile duct stones. Cochrane
database Syst Rev. 2015;2:CD011549. https://doi.org/10.1002/14651858.
Pisano et al. World Journal of Emergency Surgery           (2019) 14:10 Page 15 of 16




79. Aziz O, Ashrafian H, Jones C, Harling L, Kumar S, Garas G, et al. Laparoscopic
ultrasonography versus intra-operative cholangiogram for the detection of
common bile duct stones during laparoscopic cholecystectomy: a meta-
analysis of diagnostic accuracy. Int J Surg. 2014;12:712–9.
80. Freeman ML, Nelson DB, Sherman S, Haber GB, Herman ME, Dorsher PJ, et
al. Complications of endoscopic biliary sphincterotomy. N Engl J Med. 1996;
335:909–19 Available from: http://www.nejm.org/doi/abs/10.1056/
NEJM199609263351301.
81. Loperfido S, Angelini G, Benedetti G, Chilovi F, Costan F, De Berardinis F, et
al. Major early complications from diagnostic and therapeutic ERCP: a
prospective multicenter study. Gastrointest Endosc. 1998;48:1–10.
82. Masci E, Toti G, Mariani A, Curioni S, Lomazzi A, Dinelli M, et al.
Complications of diagnostic and therapeutic ERCP: a prospective,
multicenter study. Am J Gastroenterol. 2001;96:417–23.
83. Cotton PB, Garrow DA, Gallagher J, Romagnuolo J. Risk factors for
complications after ERCP: a multivariate analysis of 11,497 procedures over
12 years. Gastrointest Endosc. 2009;70:80–8.
84. Dasari BV, Tan CJ, Gurusamy KS, Martin DJ, Kirk G, McKie L. Surgical versus
endoscopic treatment of bile duct stones. Cochrane Database Syst Rev.
2013;12.
85. Wang B, Guo Z, Liu Z, Wang Y, Si Y, Zhu Y, et al. Preoperative versus
intraoperative endoscopic sphincterotomy in patients with gallbladder and
suspected common bile duct stones: system review and meta-analysis. Surg
Endosc. 2013;27(7):2454–65.
86. Campanile FC, Pisano M, Coccolini F, Catena F, Agresta F, Ansaloni L. Acute
cholecystitis: WSES position statement. World J Emerg Surg. 2014;9(1):58.
87. Gomi H, Solomkin JS, Takada T, Strasberg SM, Pitt HA, Yoshida M, et al. TG13
antimicrobial therapy for acute cholangitis and cholecystitis. J Hepatobiliary
Pancreat Sci. 2013;20:60–70.
88. Fuks D, Cossé C, Régimbeau JM. Antibiotic therapy in acute calculous
cholecystitis. J Visc Surg. 2013;150:3–8. https://doi.org/10.1016/j.jviscsurg.
2013.01.004 Elsevier Masson SAS.
89. Regimbeau JM, Fuks D, Pautrat K, Mauvais F, Haccart V, Msika S, et al. Effect
of postoperative antibiotic administration on postoperative infection
following cholecystectomy for acute calculous cholecystitis: a randomized
clinical trial. JAMA. 2014;312:145 Available from: http://jama.jamanetwork.
com/article.aspx?doi=10.1001/jama.2014.7586.
90. Loozen CS, Kortram K, Kornmann VNN, van Ramshorst B, Vlaminckx B,
Knibbe CAJ, et al. Randomized clinical trial of extended versus single-dose
perioperative antibiotic prophylaxis for acute calculous cholecystitis. Br J
Surg. 2017;104:e151–7 Available from: http://www.ncbi.nlm.nih.gov/
pubmed/28121041. Cited 3 Oct 2018.
91. Sartelli M, Catena F, Ansaloni L, Leppaniemi A, Taviloglu K, van Goor H, et al.
Complicated intra-abdominal infections in Europe: a comprehensive review
of the CIAO study. World J Emerg Surg. 2012;7:36 Available from: http://
wjes.biomedcentral.com/articles/10.1186/1749-7922-7-36.
92. Sartelli M, Catena F, Ansaloni L, Coccolini F, Corbella D, Moore EE, et al.
Complicated intra-abdominal infections worldwide: the definitive data of
the CIAOW Study. World J Emerg Surg. 2014;9:37.
93. Sartelli M, Chichom-Mefire A, Labricciosa FM, Hardcastle T, Abu-Zidan FM,
Adesunkanmi AK, et al. The management of intra-abdominal infections from
a global perspective: 2017 WSES guidelines for management of intra-
abdominal infections. World J Emerg Surg. 2017;12:29. https://doi.org/10.
1186/s13017-017-0141-6 World Journal of Emergency Surgery.
94. Sartelli M, Catena F, Saverio S, Ansaloni L, Malangoni M, Moore EE, et al.
Current concept of abdominal sepsis: WSES position paper. World J Emerg
Surg. 2014;9:22.
95. Dellinger RP, Levy MM, Rhodes A, Annane D, Gerlach H, Opal SM, Surviving
Sepsis Campaign Guidelines Committee including the Pediatric Subgroup.
Surviving sepsis campaign: international guidelines for management of
severe sepsis and septic shock: 2012. Crit Care Med. 2013;41(2):580–637.
96. Pea F, Viale P. Bench-to-bedside review: appropriate antibiotic therapy in
severe sepsis and septic shock--does the dose matter? Crit Care. 2009;13:214
Available from: http://www.ncbi.nlm.nih.gov/pubmed/19519961%5Cn
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=PMC2717408.
Pisano et al. World Journal of Emergency Surgery           (2019) 14:10 Page 16 of 16
